Cross-media pollution, or the transfer of pollutants from one environmental medium to another, is a growing international problem that long escaped attention because treaties and the institutions to implement them were devised usually to protect only one element of the environment-air, land, or water. A more holistic, ecosystem approach is needed for so complex an issue, and this article suggests the river basin as an areal unit for that approach. After analyzing the functions of existing international basin commissions, the article concludes that if their functions were appropriately expanded these entities would be eminently suitable to deal with cross-media pollution, thereby dispensing with the need to create new institutions to manage this old but newly discovered problem.
A new term has recently entered the lexicon of environmental usagecross-media pollution.' It means a pollution that has moved or may move from one environmental medium to another (for example, from air to land, from land to water, or from land to air). The expression indicates an unexpected movement of pollutants that was not provided for in domestic legislation or international agreements for the control of pollution. It is one more example of the profound and complex interrelationships within our physical environment. This paper suggests that the interacting relationship of different types of pollution requires a holistic approach within an area where environmental elements or media also interact in an ecosystem. 2 The river basin is such an ecosystem, and has long been *Professor of Law, Fordham University School of Law. **Freelance writer on environmental subjects. I. For example, it was the theme of a conference held in Washington, D.C., in Nov. 1984. The proceedings of that conference were subsequently published, CONSERVATION FOUNDATION, NEw that toxic chemical, wastes injected by Canadian companies into wells and an underground salt cavern in southwestern Ontario are leaching into the St. Clair River, to the distress of Michigan authorities."
Throughout history a great deal of cross-media pollution occurred due to ignorance, lack of regulation, or sheer disregard of the consequences. However, a disturbing amount of cross-media pollution has resulted from efforts to control pollution and improve environmental quality. Paradoxically, environmental regulation itself appears to be to blame. Typically, a problem is recognized. The action is taken by law, by treaty, or through the courts; and a new problem ensues. For example, nearly a century ago, the German city of Essen, in the Ruhr Valley, was, in effect, enjoined from discharging any of its sewage into the river-a desperate measure resorted to by a desperate downstream community. Fortunately, the situation was alleviated by other means. Instead of forcing Essen to drown in its own effluvia, the Ruhr towns banded together to form pollution control organizations and achieved their goal by cooperation, rather than by sanctions. 2 The few anti-pollution provisions in treaties early in this century flatly prohibited the discharge of pollutants of any kind or any amount into surface waters.' 3 Such all-embracing general prohibitions were usually unenforceable, or resulted in a transfer of effluent to the soil or ground water, or both. For example, a fisheries convention of 1904, between France and Switzerland, states categorically that:
Factories, mills and other establishments located in the vicinity of the Lake (of Geneva) are prohibited from discharging into the waters waste or substances injurious to fish. Such establishments are under the obligation to ensure at their own cost that such substances are discharged into the soil.' 4 These earlier pollution regulations were sporadic and had only a local effect, but the modem laws and treaties have had another effect altogether. Their number is legion, and ranges from village ordinances all the way up to global, multilateral conventions. They are often specific, prescribing "black" lists, "grey" lists, and precise quantities, times, places, and means of disposal of individually named pollutants. 5 Their drafters had good intentions, but the outcome, in many instances, has been an unlooked-for transfer of contamination from one medium to another.' 6 In the 1970s, for instance, land disposal of municipal sewage was encouraged and supported by environmental regulation. 17 Today, it has been singled out as a prime source of cross-media pollution. A study published in 1985, and prepared at the request of the U.S. Senate Committee on Environment and Public Works, discloses that:
Federal environmental legislation in the 1970s and 1980s encouraged end-of-pipe waste treatment methods, rather than waste reduction measures, to control air and water pollutants. Regulators favored end-of-pipe technologies because they were easy to enforce. From industry's perspective, this type of treatment offered tax advantages and produced easily measurable results-benefits not generally attributed to alternative means of regulatory compliance, such as waste reduction. End-of-pipe treatment methods often resulted, however. in the transfer of waste residuals from one environmental medium to another. ' Many transfers of pollution go unremarked by authority because the bulk of national and international regulation refers to a single medium-air, land, or water-and is further compartmentalized according to the type of pollutant (for example, solid versus liquid waste) dr type of recipient medium (for example, surface water, ground water, drinking 15. See, e.g., Convention on the Protection of the Rhine Against Chemical Pollution, Dec. 3, 1976, 16 I.L. M. 242 (1977) . A similar division of substances by their toxicity is to be found, e.g., in (1985) .
For several awful examples of legislative and administrative intent gone astray, see GoodIntentions Can Take Their Toll on the Terrain, New York Times, May I1, 1986, at E5, col. I. E.g.. state officials on Long Island, N.Y., who were concerned about air pollution from garbage burning but were ignorant of the porosity of the island's soils, forced municipalities to bury the wastes in sanitary landfills which rapidly leaked toxic chemicals into underlying groundwater. Id. col. 1.
Winter 1987] water). Different agencies become responsible for implementing these different instruments and develop their own "constituencies" of polluters. Officials are largely unaware of what other agencies are doing, despite the fact that, within the past quarter of a century, many countries have centralized their environmental regulation under a single umbrella department, such as the Environmental Protection Agency (EPA) in the United States. 20 Transboundary pollution problems have been dealt with in similar fashion. Countries drafted treaties to cope with specific situations as they arose, and often established separate regulating entities for each treaty. For instance, on the Rhine River, there is one international commission which deals only with discharges of chlorides and other chemicals, and another which deals only with pollution from vessels. 2 ' When the United States and Mexico signed a comprehensive water treaty in 1944,22 they gave the International Boundary and Water Commission (IBWC) authority in matters such as Colorado River salinity, which afflicts Mexican farmers, and Tijuana's overflowing sewage, which afflicts Californian coastal communities.' However, when the two countries recently signed a general environmental agreement, they did not give the implementing role to the IBWC but, instead, established national coordinators. 4 20. Noted by Deputy Administrator Alvin L. Aim, of the U.S. Environmental Protection Agency, who said:
Plenty of environmental officials, in the EPA and in the states, still spend their whole careers working on one environmental medium. Often their disciplines add to this inertia: a sanitary engineer works on water pollution and a meteorologist on air pollution and neither gains sufficient knowledge of, the other medium or of the larger system. 
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As a result of all this regulation on a medium-by-medium basis, some polluters are transferring contamination entirely in accordance with the law, while others either resort to illegal means of disposal or slip through cracks in the regulatory system. Internationally, this has produced a phenomenon termed "waste tourism." ' " Waste containing dioxin from a chemical plant in Austria, for example, reportedly made a European. "grand tour" before being finally eliminated in the North Sea. It was sent first by rail to Szczecin in Poland, then by freighter to Antwerp, where it was put in storage tanks. When its deadly dioxin content was discovered, the waste was hurriedly transferred to an incinerator ship for burning offshore. 26 Had an accident occurred, the dioxin could have contaminated the environment in any one of three countries or two bodies of water, the Baltic and the North Sea.
It has been estimated that up to 50 percent of hazardous waste in Europe is disposed of illegally. 2 ' Waste is also transferred across frontiers from medium to medium either by permit or in the absence of regulation. In many industrialized countries waste dumps lie close to international boundaries-for example, the Schoenberg dump in East Germany, only a few kilometers from the drinking water supply of the West German city of Lubeck, 28 or the dumpsites by the Niagara River, which threaten water supplies on both sides of the United States-Canadian border. 29
The Search for Remedies
Cross-media pollution is, nevertheless, beginning to be recognized, nationally and internationally, as a distinct problem with innumerable interactions and ramifications. For example, the Conservation Foundation held a conference in Washington, D.C., in 1984 to draw attention to the matter, and has an ongoing project called "Options for a New Environmental Policy." Under this project it is gathering data, exploring policy measures, and working with other institutions, such as the National Academy of Sciences, on the formulation of research." Several countries, among them the Netherlands, Sweden, West Germany, and the United States, are attempting to integrate their environ- mental protection activities, not only between individual pollution control procedures, but also with other government programs." a In the United States, the EPA is reportedly reviewing all environmental legislation to determine instances where the law encourages cross-media transfer of pollutants. 32 In furtherance of this new policy, for instance, the agency published notice of regulatory investigation of methylene chloride, initiated under air, water, drinking water and chemical statutes. 33 Section III A of the notice recognizes that:
Sources of methylene chloride are multiple and potentially subject to regulation under several EPA statutes; therefore only a coordinated approach will result in consistent and non-duplicative regulatory decisions. Thus, this ANPR announces both EPA's initiation of appropriate action under Section 6 of TSCA ... and an integrated regulatory investigation.'
Also, because disposal of sewage sludge is regulated under various statutes according to the disposal method used, and is now known to cause intermedia transfer of pollutants, the EPA is also compiling profiles of contaminants in sludge to determine which media they are likely to affect and how to prevent these effects. 35 Moreover, the EPA has begun to assess total human exposure to toxic substances in a given geographic area. One of the areas already studied is the Santa Clara Valley in California. 3 6 Another, in process of being analyzed, is the Kanawha Valley of West Virginia. Most of the effort there will concentrate on characterizing air emissions, but will also estimate risk from all potential pathways of contamination, including water and hazardous waste. 37 Some recent treaties and recommendations of international organizations have also taken into account cross-media pollution. For example, in 1978 the Organization for Economic Co-Operation and Development (OECD), in recommendations on water management, proposed that: . EPA's Agency Operating Guidance FY 1986-1987, establishing 12 categories of significant regulatory action, gives as Category 10, "Implement a coordinated approach to solve multimedia pollution concerns in discrete geographic areas." Id. at 659.
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Authorities should ensure that the water pollution control measures they implement do not lead to uncontrolled pollution transfers to other water resources or to soil or air systems."
The Council's comment on this recommendation indicated the direction future control should take, but only in very general terms:
Experience shows that the polluter will, in general, attempt to discharge waste where the operation is least costly and the controls less stringent (for example, direct discharge of effluents through groundwaters; incineration with generation of air pollution, etc.). In order to combat uncontrolled discharge and undesirable transfers of pollution, authorities responsible for environmental protection should ensure that economic and regulatory instruments and controls, both for the different types of water resources and for other media (air, soil), are comprehensive and correctly balanced. 39 The OECD addressed the problem again in its 1985 Report on the State of the Environment.' Among the new pollution concerns described in the survey was cross-media pollution arising from the use of sewage sludge as fertilizer.'
Two recent instruments on air pollution refer to the transfer of pollutants from medium to medium. One is the Geneva Convention on Long Range Transboundary Air Pollution, which emphasizes the need to "monitor chemical components in other media such as water, soil and vegetation.... 42 The other is the 1980 United States-Canadian Memorandum of Intent (on Transboundary Air Pollution), which obligates the two parties to "exchange information generated in research programs being undertaken in both countries on the atmospheric aspects of the transport of air pollutants and on their effects on aquatic and terrestrial ecosys- See also the declaration adopted by the OECD Environment Committee in June 1985, which proclaims that the OECD member governments will reduce overall pollution through comprehensive control "so that problems are not transferred from one part of the environment to another. Winter 1987] scientific and resource management information gathering. The purpose of this project is to anticipate, detect, and avoid major environmental problems along the United States-Canadian border."
The United Nations Environment Programme (UNEP) dealt with the matter more directly in its Montreal Guidelines on Protection of the Marine Environment Against Pollution from Land-Based Sources. 5 According to the Guidelines:
In taking measures to prevent, reduce and control pollution from land-based sources, States have the duty to act so as not to transfer ... damage or hazards from one area to another or transform such pollution into another type of pollution."
Similarly, Article 195 of the 1982 United Nations Convention on the Law of the Sea binds the parties not to transfer pollution, stating that:
In taking measures to prevent, reduce and control pollution of the marine environment, States shall act so as not to transfer, directly or indirectly, damage or hazards from one area to another or transform one type of pollution into another. 47
A Natural Unit for Pollution Control-The River Basin as Ecosystem
In addition to the growing awareness of the threat posed by transfers of pollution, there has been a slow transition from acknowledgment of the river basin as a drainage unit to its acknowledgment as an ecological unit, or ecosystem. Its physical unity predisposes the drainage basin to be the best areal unit for national and international water management and this has long been advocated in the literature. Three decades ago, the United Nations gave the drainage basin concept official endorsement, when the Secretary-General, in his report to the Economic and Social Council, stated unequivocally that "river basin development is now recognized as an essential feature of economic development." 48 [V/ol. 27 social implications of the integrated river basin. 4 9 While the domestic legislation embodying the concept dates back more than half a century, 5 " international agreements embracing entire basins only began to be promulgated in the 1950s."
The idea of using the basin as a unit for water pollution control came more slowly to fruition. Although states have incorporated pollution provisions in water management treaties since the latter part of the 19th century, most of these provisions are confined to boundary waters. 2 Some twenty years or so ago, however, international organizations such as the International Law Association 53 and the United Nations Economic Commission for Europe (ECE) " ' began to adopt policy declarations on water pollution control in the context of the drainage basin. Slowly these policies, if not translated into very effective state practice, were at least incorporated in treaties. 55 Later came the realization that the full potential of the international drainage basin for water management and pollution protection can only 49. U.N. Dep't of Economic and Social Affairs, Integrated River Basin Development, U.N. Doc. No. E13066 (1958). The report stated:
It is now widely recognized that individual water projects-whether single or multiple purpose--cannot as a rule be undertaken with optimum benefit for the people affected before there is at least the broad outline of a plan for the entire drainage area. be realized by taking into account the interaction of water and other elements of the environment within the basin. 6 Such a realization was forcefully and explicitly expressed in the Articles on the Relationship between Water, Other Natural Resources and the Environment. 7 These Articles require states to ensure that:
(t)he management of their natural resources (other than water) and other environmental elements located within their own boundaries does not cause substantial damage to the natural condition of the waters of other States."
The concept found authoritative expression in the Great Lakes Water Quality Agreement of 1978,' 9 which treats the drainage basin as an ecosystem and defines it as:
(t)he interacting components of air, land, water and living organisms, including man, within the drainage basin of the St. Lawrence River at or upstream from the point at which that river becomes the international boundary between Canada and the United States. . .. "'
Since the 1978 Agreement, ecosystem approaches continue to be adapted or developed in the Great Lakes-St. Lawrence basin for a wide range of management problems, and are being considered for other international river basins, notably in Africa." Also, the concept of the river basin as ecosystem was one of the four major issues discussed at an international seminar held at the University of Linkoping, Sweden, in 1984,62 on the potential of using the river basin as a basis for coordinated land and water [V/ol. 27 conservation and management. 63 As one participant in that seminar pointed out, the ecosystem is connected to the surrounding biosphere by a system of inputs and outputs, which may be in the form of radiant energy, water, gases, chemicals, or organic materials moved through the ecosystem boundary by meteorological, geological, or biological processes. 4 This concept comes close to the nub of the cross-media pollution problem because, obviously, some of the inputs and outputs-whether water, gases, chemicals, or organic materials-are undesirable, and the drainage basin provides a natural boundary for considering their interactions. 65 In the drainage basin, then, we have an ecosystem that has found wide expression in international law and is capable of serving as a natural areal and functional unit for the investigation, monitoring, and control of crossmedia pollution. It provides not merely a conceptual basis for tackling these problems, but a practical one also, because the surface and groundwaters of a large drainage basin eventually receive and transmit nearly all forms of pollution. UNEP's Montreal Guidelines, noted above,' recognize this characteristic, and the section on planning strategies specifically includes watershed or drainage basin planning, stating that:
This strategy acknowledges that a large proportion of pollution enters the marine environment via watercourses .... Through consideration of socio-economic and environmental factors utilizing a drainage system as the boundary limit, the desired uses and level of quality that can be attained for any given marine water body are determined. 67
INTERNATIONAL DRAINAGE BASIN INSTITUTIONS AND THE CONTROL OF CROSS-MEDIA POLLUTION
Because the drainage basin provides both a conceptual and practical unit for dealing with the many forms of cross-media pollution that occur within its boundaries, and because a large number of river and lake basins are shared by two or more countries, it would seem logical to use as an institutional framework entities with a basinwide areal and functional responsibility.
63. The Preface declares that "ecologists have started to express the integrated totality formed by air, soil, vegetation and water by the concept 'catchment ecosystem ..... Thus, a drainage basin can be seen as a group of physical and biological resources linked by a complex of processes." Id. at M. 64 . Reynolds, River Basin as an Ecosystem, in LNKOPiNG SEMINAR, supra note 62, 217, at 223. 65. Cross-media pollution was not discussed at the Linkoping Seminar, but the idea that river basins might be more appropriate areas than political entities as a geographical focus for analysis of pollution transfers was put forward in the same year by the Conservation Foundation. 66. MONTREAL GurDWEUNs, supra note 45. 67. Id. Annex I.
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However, are the existing entities in international drainage basins suitable to the purpose? What functions could and should they perform to enable them to act as transboundary environmental agencies? Should they collect data themselves, or coordinate data collection by agencies of the basin states? Should they have research and monitoring capability, or rely on other institutions? Should they establish guidelines and set standards, not on a medium-by-medium basis as has been done up to now, but on a basis of total environmental detriment and overall exposure? Should they have input from non-governmental organizations and from the general public? Finally, should their role with respect to member governments be limited to advice and consultation, or should they and could they have the power to finalize and enforce measures of control?
Research and Data Gathering
The primary and greatest need is research. As the Conservation Foundation's conference in 1984 brought out, lack of data is characteristic of any environmental area, but particularly so of cross-media pollution. 6 " It may be argued that enough data should have been gathered within the past quarter of a century on individual media; all that is now required is to bring together the product of this multifarious research; that the time has come for action, not digging around for further information. Indeed, environmentalists themselves have charged that governments and agencies drag their feet by calling for more data, instead of instituting pollution control measures. This has been a Canadian complaint in the controversy between Canada and the United States over acid rain. 69 The European Parliament, too, recently criticized the European Economic Community (EEC) Commission's proposals for protecting the environment of the Mediterranean basin, stating that they were vague and inadequate because they dealt mainly with research, training, information gathering, and forms of collective deliberation." 0 On the other hand, it may be perilous to mandate by treaty or domestic legislation that an agency act before enough substantive information has been gathered. The EPA hinted at this notion in 1978, when promulgating proposed hazardous waste regulations:
Our objective has been to create a program based on as much substantive data and analysis as possible, but even where we have limited data the statute requires that we establish standards and controls. 7 68. NEW PERSPECnVES, supra note 1. Basic data collection, of at least hydrological or hydrometeorological information, is already a task of the majority of international water management agencies. 72 Entities with a specific mandate have gone further and explored not only point sources of water pollution, 73 but also nonpoint sources. 74 Under the 1972 Great Lakes Water Quality Agreement, 75 the International Joint Commission (UC) established a subordinate body, the Pollution from Land-Use Activities Reference Group (PLUARG). The investigation of land uses and land-use activities on a basin-wide scale was something which had not previously been undertaken before by any international drainage basin entity, at least not in a pollution context. 76 Subordinate agencies of the UC also explored the extent of input of toxic substances by deposition from the atmosphere,' and the UC itself has been asked by the party states to investigate air pollution. 78 More recently, a project was begun by federal-provincial agreement in Canada to research and monitor total human and wildlife exposure within a river basin to a single pollutant, mercury, via all pathways of contamination, including soils and vegetation, gold mines, and smelters. 79 According to the agreement, programs were designed:
(t)o determine the degree to which mercury is present in the Churchill River Diversion system, its source, the pathways, and mechanisms 
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involved in the movement and concentration of mercury in ecosystems and the effects that such mercury may have on the people of the area ... Specifically, these programs will investigate the processes by which mercury is mobilized from natural or anthropogenic sources, bioaccumulated through the food chain to fish and other animals, and ultimately consumed by humans.'
It is not beyond the capacity of an international drainage basin commission or committee, given the funds and the manpower (a subject to which we will return below), to explore the means whereby pollution arrives or arises in its area of jurisdiction and how that pollution is transferred from one medium to another.
Regulatory Information
Just as important as the technical data is the regulatory information. As noted above,' some environmental agencies, such as the EPA in the United States, are beginning to look into legislation and regulations to determine if and where the law itself encourages cross-media pollution. This is a task which"should be undertaken by our hypothetical drainage basin entity and receive top priority, but it is not as yet being done in a transboundary context in any systematic way.
The cumulation of regulatory data is not a particularly difficult task per se. Such information is publicly available in official records and has been transmitted to computerized data banks by organizations such as the International Council of Environmental Law. 82
Structure and Staffing
Structure and staffing have a bearing on the composition of drainage basin entities. Among the existing bodies, some are elaborate multi-level organizations in which the senior members are usually political figures. 83 These members must rely on subsidiary organs, such as advisory boards, expert groups and ad hoc study teams for scientific and technical infor-80. Id. Preamble to Schedule A. 81. See supra, note 32. 82. The International Council of Environmental Law has its legal seat in Geneva, but its executive office is in Bonn (Federal Republic of Germany). One of its main functions is to gather and promote exchange of information and, apart from storing data, it issues a bibliographical publication entitled References to Publications Concerning Legal, Administrative and Policy Aspects of Environmental Conservation.
83. E.g.. the Niger and Senegal commissions, whose highest organ is the meeting of heads of states and governments. See EXPERmNcas, supra note 51, at 191-96 (Niger), 142-47 (Senegal).
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mation. At the other end of the scale are small and purely technical commissions, composed usually of water engineers. 84 An entity with responsibility for investigating cross-media pollution should have on its permanent staff not only scientific and technical specialists, but also lawyers with expertise in the environmental field who are capable of discerning the environmental impact of past and proposed legislation and treaties. A number of countries now have environmental impact assessment procedures, but these are geared rather to the impact of development than to the impact of regulation. 85 It is high time that impact assessment be directed toward the regulatory activity itself, and indeed, the EPA in recent regulations, has given consideration to their potential impact. For instance, its proposed effluent limitations guidelines of 1985 for the gold placer mining industry 86 devote an entire section to non-water quality environmental impacts, noting that:
(t)he elimination or reduction of one form of pollution may aggravate other environmental problems.... EPA has considered the effect of these regulations on air pollution, solid waste generation, land requirements, energy consumption and consumptive water loss. 87
Collaboration in Data Gathering
It is not necessary that the basin entity gather all the information, technical and regulatory, itself. This would be impossible, for instance, in the case of atmospheric or other pollution emanating from outside the region: the commission or committee could only hope to monitor the effects. Some existing water resource agencies have a mandate to undertake their own research. The Joint Committee for. the Ganges, established by the 1977 Agreement between India and Bangladesh,' for example, was expected to generate data of its own. The commission for protection of Lake Geneva (Lac Leman) against pollution is another body empowered to organize and carry out all the research it deems necessary and to make use of the findings. 8 
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However, many other organizations established by treaty rely on the contracting parties for information. Some river and frontier waters agreements do not provide for a permanent entity: each party appoints a representative plenipotentiary and deputies." In such case, the parties are merely required to establish principles of cooperation governing the regular exchange of information. 9 Permanent bodies, too, gather data from member states. The International Commission for Protection of the Rhine Againt Pollution receives from the contracting parties, according to the Rhine Chlorides Convention of 1976,92 reports "based on all significant data from pertinent national programs." '93 And the International Joint Commission, United States-Canada, which generates its own research through subordinate bodies, also receives information from agencies of its member governments. The sheer volume of such investigation can be staggering: a recent bibliography of publications of the Great Lakes Environmental Research Laboratory (GLERL) within the past ten years contained 571 studies. 4 Data received from the basin states and their political subdivisions should be presented in comparable form. 95 The quality, accuracy, and compatibility of information supplied to basin entities have. frequently left much to be desired.' The history of the Great Lakes International 96. This is so even in such simple matters as topographical surveying and even when the obligation to provide data is clearly set forth in treaties. For instance, Pakistan claims that most of the controversies that have arisen over the data exchange provisions of the 1960 Indus Waters Treaty are due to India's restrictive interpretation of those provisions. The Permanent Indus Commission, in EXPERIENCES, supra note 51, 376, 382. In 1957, a Greek-Yugoslav procds-verbal was drawn up specifically to establish a plan of collaboration for hydroeconomic studies of the drainage basin of Lake Dojran. One delegation proposed that a joint team coordinate the hydrometrical and topographical surveys to ensure comparable data. but the other party vigorously opposed such a seemingly innocuous technical endeavor. Procs-verbal ... Surveillance Plan (GLISP) illustrates some of the difficulties encountered, despite a sophisticated strategy for gathering and evaluating data. 97 GLISP provides a framework for coordinating the efforts of the many agencies in the United States and Canada responsible for surveillance and monitoring of activities under the 1978 Great Lakes Water Quality Agreement. 98 The original GLISP antedated the 1978 Agreement and was not really geared to the ecosystem approach embodied in that instument. It generated enormous amounts of data which did not, however, provide a comprehensive picture of ecosystem status. So the GLISP has had to be updated and refocused, inter alia, to develop compatible methodologies for common operational components" and to place more emphasis on compatible data management.o It is essential, also, that the basin entity have the power of independent verification of data, when necessary. This was a requirement, for instance, in the 1974 Draft European Convention for the Protection of International Watercourses,' 0 t and in the 1972 Great Lakes Water Quality Agreement, °' and it should be spelled out in all treaty provisions on pollution research and surveillance.
Monitoring and Surveillance
The importance of monitoring and surveillance in discovering unknown sources and pathways of contamination cannot be overestimated. Again, the Great Lakes basin provides pertinent examples. Currently available data include not only contaminants in water, but also in herring gulls, fish, and other biota. Within the pa.st 15 years, intensive monitoring at various levels of the food chain, especially of long-lived predator fish which accumulate pollutants, has revealed previously unsuspected levels of persistent toxic substances, for example, mirex in Lake Ontario, toxaphene in Lake Superior, and PCBs, dieldrin and chlordane in Lake Michigan in such concentrations that some fish could not be eaten at all. 1 03 These discoveries and others, such as the atmospheric contribution of pollutants to the Lakes, were instrumental in promoting the ecosystem approach adopted in the 1978 Water Quality Agreement and in the sub-97. WATER QUALrrY REPORT, supra note 95, at 65-69. 98 . Great Lakes Water Quality Agreement of 1978, supra note 59, art. VI. 1(m) and Annex II. 99. Such as atmospheric monitoring, which is applicable to the entire basin. sequent restructuring and updating of the international surveillance plan itself." The research and monitoring activities of a basin entity, thus, have a forward-looking, as well as a contemporary aspect. They are instrumental in the drafting of vehicles for cooperation far into the future, and they provide the basis not only for the rectification of existing transboundary problems, but also for the prevention of new ones.
WATER

Funding
Fundamental to the whole matter is the question of money and manpower. An entity with broadbased and interconnected responsibilities must have funds and staff equal to the task, otherwise it will give the semblance of an international cooperative endeavor where none effectively exists. There are a great many bilateral and multilateral commissions for the resolution of all sorts of transboundary issues, especially in Europe, with its many land frontiers.' 5 Yet their very existence tends to induce complacency and becloud the fact that a problem does not go away merely by setting up a commission to look into it. The drainage basin entities have been victims of this type of thinking. Many of them, as noted above, are surprisingly small bodies and meet only at infrequent intervals. Some do not even have a permanent secretariat, or any physical headquarters or assets, and function only when their members meet."
Even large and complex organizations, however, have funding difficulties. For instance, the Commission of the European Economic Community completed, in 1979, a voluminous study of the underground water resources of the Community, with ten country reports and 152 maps, but had no funds to print and disseminate the results. 0 7 The International Joint Commission, United States-Canada, also has had reason to complain of a paucity of research money and manpower. The heart of the UC's problem is that, as a former chairman of the Canadian section pointed out:
Whatever funds are needed for individual studies and whatever personnel are required for long or short-term boards-for such functions as control, monitoring and surveillance-have been provided by the regular line departments of both countries."' 104. Id. 66-72. Table ( Annex 2), OECD FRoNnaR REGIONS, supra note 12, at 69-90.
See Note by the Secretariat listing commissions and working parties, appended to Environmental Protection Problems in Frontier Regions, in
106 
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This has left the Commission vulnerable to budgetary restrictions inflicted by the parties on their own agencies. For example, between 1981 and 1984 the EPA's Great Lakes National Program Office had its budget and manpower cut from $6.5 million and 20.5 staff positions to $4.6 million and 15 staff positions." 9 The types of research mandated by the 1978 Agreement-emphasis on toxic substances, identification of airborne pollutant sources, and impairment of tributary water quality through atmospheric deposition-together would enable the Great Lakes jurisdictions to make a long stride toward the recognition of cross-media pollution impacts. That possibility remains ephemeral, however, for the Commission continued to criticize funding arrangements which, it claimed, result in "an uncertain research climate and a diminished human scientific resource base for needed work.""'
In multistate basins, problems are bound to arise over the allocation of expenses among member governments. Unlike the costs of development projects, which are often apportioned among states according to benefits ultimately received, the expenses of pollution research, monitoring and surveillance are rarely so equitably divided. European countries have made much of the so-called polluter-pays' principle as applied to individual polluters and polluting industries."' They seem less willing to apply it as among states. The Netherlands, for example, as the lowermost downstream riparian, is the chief victim of the chlorides pollution of the Riyer Rhine. Yet, it is obligated to pay the same proportion of expenses as the major upstream polluters, France and West Germany, for any enquiry carried out under the 1976 Rhine Chlorides Convention. "
Obviously, it will be difficult to allocate the cost of investigating the sources and pathways of pollution transferred from one medium to another, especially that which originates outside the drainage basin. "' Perhaps the simplest (though not necessarily the fairest) procedure for sharing research expenses would be something like that adopted by the Italian-Swiss Commission for the Protection from Pollution of Common Waters: the formula was based on geographical and demographic criteria, such that Italy was charged close to 54 percent (for Lake Maggiore) and Switzerland just over 46 percent (for Lake Lugano). REPORT 
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Public Support and Participation
Some of the most useful information is supplied free of charge by the general public, a public that has become increasingly aware of environmental risks and is alert for signs of trouble. Groups that represent sectors of the public, such as environmental organizations, water users' associations, or labor unions, quite often conduct their own research or hire experts to investigate pollution threats. They not only provide a valuable nongovernmental counterpart to agency data-gathering and surveillance, but also an independent review of administrative decision making." 5 Public support for environmental programs in many of the industrialized countries is, apparently, as strong as or even stronger than it was in the heyday of the environmental movement. In the United States, for instance, membership in major environmental organizations increased by the same percentage in the early 1980s as it had in the early 1970s." 6 More than 87 percent of the Japanese, a higher proportion than in the United States, are concerned about environmental risks." 7 In Belgium, Finland, France, West Germany, Italy, New Zealand, and the United Kingdom environmental issues have provided the platforms of "green" parties in local and national politics." ' Consequently, governments have become more willing to make provision for informing the public and permitting its involvement in many areas of resource planning and management. As an example, due to the fears of industry that disclosure of discharge permit information by the authorities would release industrial secrets, the British public was long barred by law from effectively knowing in any detail about the country's water pollution controls." 9 In 1985, however, the water pollution registers, with all their particulars on permit applications, samples of effluent, and other details, were made available to the public for the first time. 2 ' This was not only because of a growing belief that the public had a right to be kept informed and to participate in decision making, but also because of the acknowledged professionalism of environmental organizations and their ability to evaluate scientific and technical data.'
Such expanded public access to information and to administrative pro- cedures is beginning to be applied also to transboundary matters, both in doctrine and in state practice. The Organization for Economic Co-Operation and Development, in guidelines aimed at promoting cooperation for frontier region environmental protection, recommended that:
Countries shouldin particular take care to see that persons exposed to a significant risk of transfrontier pollution are informed through channels selected by the Countries themselves and enabled to the same extent as persons in the Country of origin, to take part under similar conditions in administrative and judicial hearings and proceedings. m This principle of equal right of access is enshrined in the Nordic Environmental Convention of 1974,'2 and it was expressed also in a proposed Council directive of the European Economic Community on environmental impact assessment. 24 The proposed directive did not originally contain a provision for participation by members of the public in another state, but the amended text was worded thus:
If the project is likely to produce significant effect on the environment in another Member State, the population of that Member State should also be able to take part in the consultation process. The Member states shall determine, in the framework of their bilateral or multilateral relations, the most appropriate arrangements for this purpose. '25
These and similar recommendations have been translated into, and even anticipated by, the practice of communities in frontier regions, especially in Europe, where potentially harmful activities (such as the siting of nuclear power plants)'tend to be located on or near the many Winter 1987] boundary waters.' 26 Thus, German citizens have been given access to administrative authorities in Switzerland and France, and Dutch citizens to administrative authorities in France and Germany. 27 Nevertheless, it must be acknowledged that, in many countries, there is still considerable reluctance on the part of administrations at all levels to admit the public or its representatives to the investigating and planning, let alone decisionmaking, procedures of an agency." s This attitude is also evident in the work of the international river basin commissions. For instance, a report on the Italian-Swiss Commission for the Protection from Pollution of Common Waters states that "an information system for the public is not foreseen, nor is public participation in the meetings of the ... Commission expected." 29 Two outstanding exceptions to such a restrictive approach are the Finnish-Swedish Frontier Rivers Commission and the International Joint Commission, United States-Canada (IJC). The Finnish-Swedish Frontier Rivers Commision is unusual also in that it is a permit-granting institution. 3° Before making a decision on any activity liable to cause pollution, the Commission must give an opportunity for objections to be raised, not only by authorities but also by individuals. '' Moreover, individuals may complain to the Commission about polluting activities for which no permit was applied for or granted. ' 32 The UC has held public hearings for many years. Its power to do so stems from the investigative functions assigned to it under the Boundary Waters Treaty of 1909,' 3 and has been further enlarged by the two Great Lakes Water Quality Agreements. 3 ' In its Second Biennial Report in 1984, the Commission devoted more space to its role vis-a-vis the Great Lakes community than to its role in assisting governments. ' 3 5 The Commission declared forthrightly that, without active community support, it 126 was "probably beyond the reach of any agency or government, alone or in combination" to achieve the objectives of the 1978 Agreement. 3 6 Following up on its previously expressed need for a more direct form of discourse, the UC announced that it was attempting to foster such discourse through public discussion at meetings of its Boards and that it was considering ways for the public to comment on and contribute to the Commission's own analyses.
There is no valid reason why a public that is being accorded a transboundary right of access (in doctrine, in treaties, and in frontier region practice) to the administrative proceedings of national and local authorities, should be denied such access to an international agency with responsibilities for an entire basin and obligations to the basin community. Indeed, some years ago, in a discussion of new and expanded administrative functions of an international river basin commission, it was suggested that the commission represent the collective interests of the basin vis-a-vis the various government authorities and that it would, in this way, benefit from the principle of equal right of hearing established for nationals of the basin states. 138 Such an ombudsman-like role would be particularly appropriate in the context of cross-media pollution control.
Advice and Recommendations
A drainage basin entity performing as a transboundary environmental agency should have an equally important responsibility toward member governments-to give advice and recommendations. How well it would carry out this task from the standpoint of the-common goal sought would depend on several factors, including its composition, the level of representation (ministerial, subministerial, or .nongovernmental), and the level of expertise among individual members of the organization.
Entities such as the International Boundary and Water Commission, United States-Mexico, or the Indus Commission, have only one level of authority."' Others, especially those established fairly recently in developing countries, have many organs and several levels of authority, from heads of state down to technical committees. The Niger Basin Authority and the Organisation Pour la Mise en Valeur du Fleuve Senegal are of this type. " Top level representation might appear to be the most effective in getting things done and providing a pipeline of ready access to government. In fact, where a commission lacks such representation, it has sometimes been necessary to resort to ministerial action. For instance, it took an interministerial conference in 1972 to prod the International Commission for the Protection of the Rhine Against Pollution into drawing up the chlorides and chemical conventions of 1976. " ' However, entities with a lower level of representation have had considerable success in an advisory role. One such is the International Joint Commission, United States-Canada. It has quite an elaborate organizational structure, with many subordinate bodies, a broad interdisciplinary mix of expert advisors, and a fair amount of independence of action.' 42 Its recommendations are not binding, yet about three-quarters of them were accepted by the two governments.' 43 It was the Commission's impartial studies and recommendations that laid the basis for the Great Lakes water quality agreements of 1972 and 1978.'" Nevertheless, the increased complexity of its organization since then seems to have created problems, and bears a warning for any drainage basin entity taking on additional responsibilities.
The IC has repeatedly found it necessary to reassert the importance of maintaining its independence and integrity under the pollution agreements. It had occasion to do so at length in its First Biennial Report, following the 1978 Great Lakes Water Quality Agreement.' 45 In that report, the Commission questioned the objectivity of one of its own subordinate bodies, the Water Quality Board,'" and in its Second Biennial Report, the IJC expressed concern about the use of Commission resources to implement parts of the toxic substances control strategy on behalf of the parties. 47 It said:
The Commission is concerned about the use of its limited resources and the implications for its role under the Agreement should this tendency continue. When Commission groups act on behalf of the Parties in implementing such a strategy, the Commission's ability to comment on the effectiveness of programs and strategies under the Agreement is compromised. .. .'"
Within the general recommendatory powers of an entity the development of guidelines is very important. In essence, it means setting down in black and white the desired objective, for example, abatement and control of pollution, and outlining very broadly the measures whereby the objective is to be achieved. The Organization for Economic Co-Operation and Development, for instance, has issued a number of such guidelines in the form of Recommendations. Its Recommendations on Water Management Policies and Instruments of 1978, are typical. 4 9 Concerning cross-media pollution, they propose that authorities ensure that the water pollution control measures they implement do not lead to uncontrolled pollution transfers to other water resources or other media.' 5 That is the objective. Then, in comment, they indicate the kind of measures that should be adopted, again very generally-authorities should ensure that economic and regulatory instruments and controls are "comprehensive and correctly balanced."'' This type of framework guideline has not changed very much since then, even though somewhat more is known now about transfers of pollution. Among the dozen categories of significant regulatory action which the EPA set itself in its Operating Guidance for the year 1986-1987, Category 10 provides that the EPA shall "implement a coordinated approach to solve multimedia pollution concerns in discrete geographic areas. " ' 52 It is certainly within the competence of an international river basin commission in its advisory capacity to set forth guidelines for member governments and their agencies concerning cross-media pollution. Many 147. UC SE OND BIENNIAL REPOWT, supra note 44, at 5. 
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of them already do so for water pollution and, since an ecosystem approach was adopted for the Great Lakes Basin in the 1978 Water Quality Agreement,' 53 the International Joint Commission has broadened its role to encompass that approach, both in its own biennial reports and in the recommendations of its advisory boards."5I
The recommendatory role of a commission would be strengthened if it were allowed to propose specific numerical standards and practices for specific media, at least within the drainage basin area. The standards might be uniform for the whole basin or variable, depending on the sources of pollution and their location. Some commissions already have such powers insofar as water pollution is concerned. Among the responsibilities given the International Joint Commission by the 1978 Great Lakes Water Quality Agreement is tendering of "specific recommendations concerning •.. standards and other regulatory requirements,"' 5 and it has since recommended new or revised water quality objectives for eleven substances. '
6
Likewise, the International Commission for the Protection of Lac Leman (Lake Geneva) has the power to draft regulations and recommend to governments the measures to be taken to deal with pollution." 7 Accordingly, the Commission made recommendations on control measures and the purification of lake waters, but took more than a decade to adopt directives for the discharge of effluent.' 5 8 The International Commission for the Protection of the Rhine Against Pollution also seems to have been rather dilatory in recommending emission standards for substances listed in Annex I of the 1976 Rhine Chemical Convention.' 5 9 By mid-1980 the Commission had recommended limit values for only one substance, mercury. 160 Actual standard-setting by a commission itself, as opposed to recommendations, is an altogether more difficult proposition. Few river basin commissions have the competence unilaterally to set standards and regulations for control even of surface-water pollution from readily identifiable sources. One long-established exception is the Central Commission for Rhine Navigation, whose regulatory capacity dates back to the 1868 Mannheim Convention.' 6 ' It can prohibit the dumping of substances in the river, limit the kinds of materials transported, and set conditions for their transport, loading and unloading: however, its authority is strictly limited to navigation.' 6 2 Another entity with somewhat unusual powers is the Finnish-Swedish Boundary Rivers Commission, whose general function is to control the use of frontier water systems and monitor water conditions, but whose main task is to handle permit applications.' 63 It may refuse permission or establish conditions for activities liable to cause "substantial inconvenience" from pollution." There are more than 50 specific types of installations which may not be constructed without permission, but the Commission's mandate is sufficiently broad to allow it to regulate almost any activity on its own initiative.' 6 5 Control of individual polluters is virtually unique among international river basin entities.
An intermediate stage between merely making recommendations and actually setting standards is more feasible. This is when a commission drafts regulations or standards which become obligatory if not objected to by one of the basin states within a specified period of time."' Another advisory function a river basin entity should perform in its ecosystem approach to cross-media pollution is to propose to member governments recommendations for drawing up a new treaty or reinterpreting an old one, or for harmonizing municipal laws and regulations. As 
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162. The Central Commission for Rhine Navigation, in ExPERIENcEs, supra note 51, at 266-67. The Commission's regulations do not derive directly from the Mannheim Convention, which imposed only the negative obligation of ensuring that navigation is not impeded. The pollution controls are elaborated in a series of waterway codes of recent date, adopted by resolution by the Central Commission, and then incorporated into the legal system of the contracting states. 
Interagency Collaboration
The idea of a single entity with responsibility for the protection of an entire international drainage basin against cross-media pollution has a powerful appeal in its holistic approach. One commission--to carry out research and monitoring, to mobilize the interest and support of the basin community, to advise governments, recommend control strategies, and draft instruments of cooperation-would undoubtedly be more effective than two or three. In some very large, multistate basins, however, this may not be possible. Indeed, there is an observable trend toward creating commissions for sub-basins, though these are more often technical bodies established to oversee particular hydraulic works. In the huge La Plata Basin, for instance, there are no fewer than a dozen such agencies, with little or no coordination among them. 7 3 However, when it comes to pollution prevention in large basins such as that of the Rhine, a genuine basin approach is emerging and individual bodies may be able to achieve by linkage what they could not achieve separately. As long ago as 1963, the Berne Agreement establishing the International Commission for the Protection of the Rhine Against Pollution propounded the linkage approach. 7 4 It required the Commission to collaborate with other international commissions created for the Rhine tributaries and estuaries. 175. Id. art. 10. The Protocol of Signature accompanying the Agreement states that the collaboration provided for in art. 10 shall specifically be instituted with the international commissions for the Moselle, Saar (Sarre), and Lake Constance, as well as with the Central Commission for the Navigation of the Rhine, and that the first objective should be a regular and complete exchange of information.
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CROSS-MEDIA POLLUTION
The idea of linking sub-basin entities was given general expression in the 1974 Draft European Convention for the Protection of International Watercourses Against Pollution, which provided for international commissions operating in the same hydrographic basin. ' 76 This strategy holds promise for entities with a cross-media pollution mandate, and even where formal collaboration cannot be achieved, some form of consultation mechanism should be set up between entities already in place. For instance, Hungarian experts have been invited since 1977 to the sub-committee sessions of the Yugoslav-Austrian Mura River Commission, because the Mura contributes pollution to the Drava, which flows into Hungary.'" Such informal exchanges-which might take place also between river basin commissions and air pollution commissions-are at least a step toward a true ecosystem framework.
CONCLUSIONS
It is time to stop thinking of the drainage basin as a discrete compartment of the environment labeled water, as if air and land had no part. In fact, jurists may have done the drainage basin a disservice in recent literature and in the pronouncements of international water law bodies by substituting for it the term "watercourse system." Watercourse system is a handy, self-explanatory, indeed necessary, expression if one is considering water use alone. But the drainage basin is more than that. It is an ecosystem, defined by a natural land boundary, with a land area drained by surface streams, underlain by soils and groundwaters, overlain by the atmosphere, and occupied by innumerable forms of life, including manall components of the environment that interact in ways of which we are still ignorant.
If we are to adopt an ecosystem approach to the problem of transboundary cross-media pollution, and the drainage basin is an ecosystem that has already gained recognition in legislation and treaties as a unit for more than water resources protection or management per se, then we must take a long, hard look at the institutional framework in international drainage basins. Many of the existing institutions in these basins were established at a time when pollution was considered only one of their concerns, and perhaps a minor one at that. But, though it is necessary Winter 1987] to create entities where none exist at all, it is not necessary to multiply them; in fact, that may be counterproductive. One issue to emerge from recent discussions of cross-media pollution is that there are too many bodies presiding over an artificially fragmented environment. We need to strengthen the present basin organizations by granting a broader mandate and a truly basin-wide area of jurisdiction. The drainage basin entity, granted appropriate powers, can perform invaluable functions, including: linking information systems, making data available to all its "constituents," advising member governments on legislation and regulations, reporting adverse impacts, and warning of injury to human health and the environment. In effect, it should be a watchdog for the bioregional implementation of principles of international law concerning shared natural resources.
This paper has dealt with the procedural aspects of curbing cross-media pollution. However, even the most efficient organization with a jurisdiction extending over a near-perfect area will have to come to grips with actually controlling that pollution. The best procedures are only half the battle; the other half will depend on the effectiveness of the means and the substantive rules employed by the anti-pollution agencies. There are three possibilities: to put the pollutants where they cannot be transferred to other media; to tighten up the recycling of waste materials so that there are fewer residuals; or, to cease doing or producing things that cause pollution.
The most obvious means, of course, is to find places for safe, permanent disposal of the pollutants. The situation is desperate and this is shown by suggestions that less polluted localities should be sacrificed as dumps for the sake of the over-burdened, more developed ones. For instance, the Environmental Affairs Commissioner of the European Economic Community proposed to the European Parliament that countries having the "ecological capacity" to dispose of radioactive waste should exhibit "community solidarity" and accept such waste from member states unable to dispose of it on their own territory.' Naturally, representatives from thinly populated and less industrialized peripheral areas voiced alarm that their "ecological capacity" be used (or, rather, abused) in such fashion. Their concern is the interoational counterpart of NIMBY ("Not in My Backyard"), the watchword of communities in the United States that refuse to harbor disposal sites for nuclear and other hazardous wastes. 7 9 178. 7 IT"L ENVT'L REP. (BNA), CUtR. REP. 46-47 (1984) .
179. See, e.g., the map of potential nuclear waste sites in mostly rural areas of 15 states in 2 U.S. WATER NEws 12 (No. 9, Mar. 1986). However, a decision by the 5th Circuit Court of Appeals on Nov. 1, 1985, suggests that even if communities succeed in keeping out nuclear waste dumps, they may not be able to exclude other hazardous materials. The Court ruled that the national interest in the safe disposal of hazardous materials outweighed the wishes of towns and counties to reject a
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This approach, of course, poses a host of legal,. political and ethical questions, including the problem of the right to maintain existing environmental well-being in some areas as against the right to development in others. It may be that, in accordance with the tenets of utilitarian ethics, the happiness of the greater number will eventually prevail. There is little doubt, however, that such relocation of wastes, if undertaken on a global scale, would have to be preceded by far-reaching changes in the international system of independent and sovereign states. This is underscored by the fact that the proposals noted above, tentative as they are, came from within the European Economic Community, whose avowed aim is eventual political integration.
Tightening the rules for recycling waste materials would seem to entail fewer changes in present political systems and, therefore, might be more palatable generally--especially since it would be in keeping with the prevalent faith in the omnipotence of technology and the virtue of development. In the first place, however, it is not at all certain that advances in technology can keep recycled wastes from eventually coming back to pollute, any more than a juggler can keep a set of plates in the air forever. Second, the costs of recycling and the very comprehensive regulation needed would entail more drastic political and economic changes than we may be willing to face and prepare for. There is, of course, a third option: to stop expanding numerically and-economically, so that we pollute less. But is it a genuine option? Can we maintain our civilization without growth?
Notwithstanding the difficulties of dealing effectively with cross-media pollution, some measures will have to be undertaken if our civilization is to remain free of the threat of burial under its own refuse. We-can expect these measures to be reluctantly, hesitantly and painfully applied. The adoption of an effective institutional framework may make painful decisions more palatable when they can no longer be avoided. At best it can help to solve the problem: at the very least it can buy time. site. The decision overturned an ordinance adopted by St. James Parish in Louisiana to prohibit the treatment, storage and disposal of PCBs (polychlorinated biphenyls) within the parish. Rollins Environmental Services (FS), Inc. v. Parish of St. James, 775 F.2d 627 (5th Cir. 1985). Rollins, a Delaware corporation, had developed a national system of toxic waste disposal facilities and sought to locate a processing plant in St. James Parish.
